Choline chloride [HOC2H4N(CH3)3Cl] (ChCl) (Aldrich 99%) was recrystallised from absolute ethanol, filtered and dried under vacuum. Ethylene glycol (EG) (Aldrich 99+ %) was used as received. The Deep Eutectic Solvent (DES) was formed by stirring ChCl and EG together in a 1:2 molar ratio at 50 o C until a homogeneous, colourless liquid formed. All electrochemical studies were carried out using an Autolab PGSTAT20 potentiostat (Ecochemie, Holland) controlled by GPES2 software. The current density is quoted in relation to the current collector area rather than the surface area of the powder. This was done because it is impossible to know what fraction of the metal powder is initially electroactive and as the effective surface area changes throughout the experiment so there is no other way of defining the absolute current density.
C until a homogeneous, colourless liquid formed. All electrochemical studies were carried out using an Autolab PGSTAT20 potentiostat (Ecochemie, Holland) controlled by GPES2 software. The current density is quoted in relation to the current collector area rather than the surface area of the powder. This was done because it is impossible to know what fraction of the metal powder is initially electroactive and as the effective surface area changes throughout the experiment so there is no other way of defining the absolute current density.
Phillips XL30 ESEM instrument was used to image the surface morphology. Measurements were performed with accelerating voltage between 15 keV and 20 keV, which supports an average beam current of c.a. 120 μA.
Cell construction: Various cell designs were used due to the unique way in which the electrode needed to be coated. The cells were designed using Solid Works, Autodesk software. The files were exported to a 3D printer in STL file format and the cells were printed using ABS (acrylonitrile butadiene styrene). The printing times depended on the size and complexity of the mesh that needed to be drawn but generally did not exceed 3 hours. A FLASHFORGE Creator 3D printer was used. It has dual extruders with positioning precision of 2.5 μm on the Z axis, 2.5 μm on XY plane and a resolution of 10 μm.
The time taken for the Zn particles to begin to fuse to an electrode surface was determined using electrochemical quartz crystal microbalance. A GAMRY EQCM was used with Gamry Electronic Supplementary Material (ESI) for ChemComm. This journal is © The Royal Society of Chemistry 2018 5.65v controlled software with a 10 MHz gold coated quartz crystal resonator. The admittance spectra were collected every 2-3 sec. A new EQCM cell was designed, and printed as shown in Figure S1 .
Figure S1: EQCM cell for powder pulse plating.
The gold coated EQCM crystal is mounted in a horizontal orientation using O-rings above and below the crystal to maintain a seal. Similarly, the leads of EQCM crystal are isolated from liquid contact in rectangular pipe with a bigger O-ring. This experiment loaded 0.0112 g of zinc powder on the exposed gold crystal. As previously, 0.3 mol dm -3 ZnCl2 in 1ChCl: 2EG was used as the electrolyte. A DC potential step of -1.2 V was applied for 1300 s.
The admittance data obtained are shown in Figure S2 . As the experiment proceeds the admittance decreases regularly up to 765s where upon a large change in admittance was observed. This could indicate the time taken until the zinc particle fuses with the surface. At 5 mA.cm -2 applied current, the amount of zinc that could be deposited on the gold surface in 765 s would be 2.73x10 -4 g which would equate to a thickness of 1.8 μm. Given that the approximate zinc particle size was 20 μm this would equate to c.a. 10% of the height of the particle which would be in keeping with the results from Horizontal cell geometry: Before starting each experiment, the copper substrate was cathodically polarised for 10 minutes in a 0.3 M ZnCl2 1ChCl: 2 EG at a DC current density of 50 mA cm -2 to create an initial layer of zinc which will prevent the copper dissolution during applied anodic pulses. The working electrode was a square (3 cm x 3 cm) copper plate which was spring loaded to ensure a constant pressure with the edges of the holder. In this experiment, first, a paste made up of Zn powder (diameter 30-50 μm) with 1 ChCl: 2 EG, and this was spread on the copper substrate using a spatula. PRC was applied for 180 minutes, and experimental conditions are listed in Table S1   Table S1 : Experimental conditions used for the sample in Figure 3 T In initial trials distributed the paste, made from Zn powder in the DES, on the surface using a spatula. The deposit showed poor adhesion and was easily wiped off the surface. To overcome this issue, larger zinc particles sized between 80-150 µm were used with a new technique which is shown schematically in figure S3 . After the seed layer was deposited, the Zn powder was added to the DES and stirred for 10 s and then left to settle onto the electrode surface for 2 min.
This proved to be a successful method to achieve a fused zinc film. 
